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SUMMARY

Purex

A study of the stability of the Purex lA extraction operation at elevated
temperature has been undertaken upon request by duPont, The results of closely
econtrolled batch-countercurrent operation at 435°C, the maximum expected in the
SR 1A contactor, show no tendenc& toward incomplete uranium extraction. Further
investigation is planned to determine the combined effect of heating plus the
maximm deviations of concentrations and flowrates expected in plant operation
upon stability.

Thorium Blanket Studiles

A new type sbrasion tester using a jet of slurry impinging on a thin foil
has been constructed and is now being successfully used. While thorium oxide
prepared by calcination of thorium oxalate is abrasive to stainless steel,
thorium oxide prepared by hydrolysis in water at 25000 of the hydroxide or
carbonate are apparently non-sbrasive, The addition of fluoride to thorium
oxide slurry has two interesting results at 250°C s the settled volume of the
slurry increases and the fluoride leaches uranium from mixed uranium-thorium

oxide,

Thorex

The following materials have been found to 1limit the adsorption of Pa by
o + +3 2 +2 - =3 =2
silica gel: Nb, Fet3, cr*>, Mg*e, Ca’®, H,0,, HIO, and H,C 0) PO, ">, 50,
and Croh.“'2 assist the adsorption., Oxidastion numbers appear to be a reasonable
criterion for determining relative stability of organic diluents for TBP,
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HRE Fuel Recovery

A total of 612 grams of uranium have now been successfully processed in
the Cell 4 equipment., In the first hot run 475 grams of uranium were processed
from the HRE fuel solution. The urasnium loss for this run was less than 0.01%
and no detectable fission product activity is on the resin columm with the
uranium product,.

1.0 PUREX

Upon request by duPont, the Purex group hes started investigation of the
effect of thermal heating on the stability of the ORNL-846 1A flowsheet. Batch
equilibrium data previously collected and reported in ORNL-1481 showed that, with
a temperature increase from 25 to 50°c » the uranium extraction coefficient is
reduced about two-fold whereas Pu(IV), fission pfoducts , and BIIO3 extraction
increase slightly. With warming of active feed by steam Jetting and subsequent
mixing with cool streams (solvent and scrub), the ambient temperature of the
solution mixture in the 1A contactor at Savannah River is estimated at 35°C.
Therefore, the current study of 1A flowsheet stability, product recoveries and
decontamination is being conducted at that temperature.

To study the temperasture effect with both active and non-active feeds,
the vacuum-transfer batchecountercurrent battery at Bldg. 3550 has been
enclosed in a hood, heated and thermostated for operation at 35 + IOC. The
"Lucite" front panel is equipped with glove ports so that manual operation is
performed at constant tempergture; solutions are metered by burettes with
+ 0.5% accuracy. Standardized stock solutions of non-active feed (natural
ursnium snd ENO3) s Serub and solvent were prepared for the first series of rums.

The results of three successive runs at 35°C, simulating the ORNL-846 1A
operation with closely regulated conditions, showed no tendency toward incamplete
extraction of uranium. Approach to steady-state was normal; uranium loss through
five extraction stages averaged 5 x 10"'5%. Periodic uranium analyses of the




aqueous layer at the third extraction stage (usually sensitive to any shift
in uranium extraction at the feed stage or above) showed that countercurrent
extraction proceeded smoothly throughout the run. Uranium material balance
calculated from potenticmetric analyses and stream volumes averaged 97%.

These results demonstrate that complete uranium recovery is attained at
35°c with the ORNL-846 flowsheet if precise control of the flowsheet variables
(concentration and flowrate) is maintained. Such control cannot be maintained
in plant operation, however, and the combined effect of heating plus the
maximm expected flowsheet variations remains to be determined.

2,0 THORIUM BIANKET STUDIES

The purpose of the slurry development program is to produce a non-
erosive, non-corrosive, easily dispersed aqueous thorium slurry chemically
stable at 250°c and at a concentration of 500-1000 g Th/liter. The thorium
compound which appears at first glance most likely to fulfill the above
criteria is thorium oxide with the exception that the material as ordinarily
prepared by the calcination of thorium oxalate has proven to be highly abrasive
to stainless steel. Hence, the first phase of this program has-been to
investigate the various methods of preparing thorium oxide in an effort to
produce s non-abrasive material and to develop an accelerated abrasion test
in order to evaluate these studies. This part of the program is well in hand
in that the general pattern of thorium oxide chemistry at 250°C in water is
becoming clear and a new type sbrasion tester involving a Jet impingement
has been constructed and is now in use, '

Numerous experiments have been performed which will be discussed in
detail in the subsequent quarterly report. Oxides produced by calcination in
' general are little changed by hydrolyses in water at 250°C and show a low
settled volume., (1500-2000 g Th/liter) Experiment on the effect of calcination
temperature on the sbrasive properties are in progress but it is still too
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suitable slurry material.

Oxide produced by the hydrolysis in water at 250°C of the hydraxide or
carbonate are bulky (400-500 g Th/liter) and apparently non-abrasive. One
point which will be investigated immediately is the effect of prolonged
hydrolysis at 250°c on the abrasiveness of the hydrolyzed hydroxide. It
should be noted that if the hydrolysis producitsof the hydroxide or carbonate
are allowed to dry they become crystalline and lose their desirable properties
of low bulk density, slurriability and probably non-erosive characteristics.

A study of the effect of adding fluoride.to the oxide in the form of
ThI"h, HaF, and LiF in low F to Th ratios and autoclaving them in water at
250°C is underway and appears of interest in the higher settled volumes
obtained and the fact that the alkali fluorides are able to leach uranium
from uranivm-thorium mixed oxides upon hydrolysis at 250%,

30,0 THOREX

3.1 Pa Adsorption on Silica Gel

Continuing studies of interferences affecting silica gel adsorption of
Pa from synthetic AP streams have indicated that magnesium and calcium are
limiting, Beryllium, a member of the same family and known to be present in
significant concentration in the AF (0,077 g) is also being checkede.

Other add@itives found limiting edsorption were H202, HSIOG and oxalic
acid. Nazf,'roh_ wes rechecked and found to benefit adsorbability.

A summsry of materials affecting adsorption follows: Nb, Fe+3 s Cr+3 3
ug*2, ca*?, B0,, HIO, and H,C,0, imterfere; 20,~3, 50,2 end Cro,"2 essist.

3.2 Diluent Stability

Use of oxidation numbers may appear as a reasonable criterion for relating




stability of raw and preconditioned organic diluents for TBP. Plots of oxygen
consumption versus contact times with acidic aqueous solutions of mo,‘ and
Na.2(:‘r207 present slopes thought to be characteristic of highly unstable diluent
impurities a.nd/or relative stability of the primary organic fractions of the
diluent. These data will be used to supplement other evaluations of five or

six diluent materials under study.
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